The Brazilian Atlantic forest is considered one of the world's biodiversity conservation hotspot. Today there is less than ten percent remaining. Therefore it is necessary to restore these ecosystems. There are many ways of achieving restoration's main goals, but there is a lack of ecological studies that analyzes tree species richness as a variable. Thus, this study's goal is to investigate if there is a difference between a forest restoration in a gradient of tree species richness that varies from 20, 60 to 120 species, by using the litterfall as an indicator. Every month, for one year the forest litter was collected from litter traps that were previously installed. Results revealed that stands produced litterfall by the increasing gradient of species was of 5,370, 5,909 and 6,432 kg ha -1 yr -1
INTRODUCTION
The Brazilian Atlantic rainforest is considered one of the world's conservation hotspot for its endemic species and biological diversity. Today there is only 8.10 % of its original area, or, 99,944 km², on patches that are disconnected and isolated from each other in the landscape, mostly by matrixes of agricultural plantations, such as, sugar cane and degraded grazing (Mittermeier et al. 1999) .
Therefore it is necessary to restore the biome and to put into practice projects of ecological restoration of disturbed areas (Davis and Slobodkin 2004) . The plantation of trees allows the reestablishment of ecological functional processes or environmental services (Hillebrand and Matthiessen 2009 ) such as of litter biomass production that protects soil from erosion, promotes biochemical and geochemical cycles (Golley et al. 1975 , Pritchett 1979 , Jordan 1985 , Borders et al. 2006 , also the forest stand planted by borders of rivers reconnects the isolated remaining fragmented forest by forming a corridor by the river (Hillebrand and Matthiessen 2009) .
Forestry studies such as intensive management is discussed for reforestation projects of native ecosystems (Campoe et al. 2010) , but there is a lack of ecological studies on restoration of rainforests considering different arrangements of species on tree stands. There is need to investigate if they play a role on achieving ecological restoration main goals more successfully (Davis and Slobodkin 2004, García and Martínez 2012) . The species richness is the number of species in an area, and the evenness is how many individuals there is of each species (Hillebrand and Matthiessen 2009, García and Martínez 2012) . Some studies reveals that the higher the diversity of species more biomass is produced by the forest stand and ecosystem (Golley et al. 1975 , Wardle et al. 2006 , Lorenzen et al. 2007 .
The results of restoration efforts can be measured by the use ecological indicators, such as biomass production, basal area increment, or, volume per unit of area (Golley et al. 1975) . Therefore, this work tries to answer if the tree species richness of plantations, under intensive forestry, plays an important role on reestablishing the environmental services of the forest, faster and closer to the aims of the ecological restoration, by using forest litter production as an indicator.
METHODS
This study was conducted in the Research Station of the Department of Forest Sciences (University of São Paulo) located at Anhembi, São Paulo, Brazil: 22° 47' S and 48° 09' W. The climate data was collected during the research period. The average temperature was 21.9 °C, and the annual precipitation was 1,313.5 mm. The trial area is located in the semideciduous atlantic forest (Cesar 1988). The plantation was done by September 2006, on a landscape of degraded grazing matrix of Brachiaria decumbens Stapf on a riparian area by the borders of Tiete River.
The experimental design has one factor of study is the tree species richness that had three levels of, 20, 60 and 120, native tree species. A total of 120 tree species are all native from the region were planted. Their proportion of ecological classes, suggested by (Budowski 1965 , Denslow 1987 ) was even in all treatments on each plot, of 60 % of pioneer and 40 % of non-pioneer (secondary and climax).
The spacing used on the plantation was of 3.0 m x 1.5 m, and initial density was of 480 individuals per plot or 2,222 individuals ha -1 . The plot size was 45 m x 48 m, 2,160 m², or, 0.216 ha. Treatments were distributed totally randomly, and there were four plots per treatment. All trials had the same intensive forestry management. It consisted on the use of herbicide in doses of 7 L ha -1 in implantation, and 5 L ha -1 for the maintenance. Fertilization was done with 178 kg ha -1 of triple superphosphate and 2,000 kg ha -1 of dolomite lime, 178 kg ha -1 of fertilizer NPK 10:20:10 ratio in implantation and a dose for maintenance of 178 kg ha -1 of NPK 18:08:18. The control of ants was systematic and used baits.
The litter traps were installed on the useful plots, which consist of excluding the two borderlines on the perimeter of each plot. A total of three litter traps were installed randomly on each useful plot and placed at 0.5 m above the ground. The litter trap was a square of 0.5 m per 0.5 m, or, 0.25 m² areas. It was made of wooden frame with the bottom covered by a shading screen. Every month the litterfall was collected from the litter traps. All plant materials that would perhaps fall inside them were collected every month, from August 2011 until July 2012. It was then packed on brown paper bags, identified, and taken to the forced air oven, 65 ºC. They were weighed on electronic scale of 0.01 g precision. The Tukey's test was done on SAS 9.2 software, considering 95 % probability (P < 0.05).
RESULTS
All results of the litterfall were similar among treatments. The effect of seasonality was alike in all treatments, with higher deposition on dry months and lower on rainy months ( figure 1, figure 2 ). It showed higher litterfall deposition on August 2011 and March 2012, Figure 1 . Pattern of the annual soil water balance (mm) for the period of the study. Calculations were done using a Thornthwaite-Mather Model (Thornthwaite 1948 , Mather 1978 .
Patrón del balance anual de agua del suelo (mm) para el periodo de estudio. Los cálculos fueron hechos usando el Modelo Thornthwaite-Matter (1948 -1978 . Tree species richness when precipitations were of 4 mm and 37.2 mm, respectively. It diminished, until reaching its minimum on November 2011, month of the highest precipitation, 249.3 mm. The annual litterfall production was 5,370, 5,909 and 6,432 kg ha -1 yr -1 on treatments of 20, 60, 120 species, respectively (figure 3). The 120 species treatment obtained, on average, 8.13 % and 16.51 % more litter biomass than the trials of 60 species and 20 species, correspondingly. Comparing the results with tropical forests of Panamá, the results were close. Golley (1975) , obtained for the river Sabana site, 6,200 kg ha -1 yr -1 of litterfall. The month mean litter production (figure 4) was 447.54, 492.43 and 536.03 kg ha -1 month -1 . The results of the statistical analyses showed that there is no significant difference on the litterfall production between the trials. The statistical analyses show that there are no significant differences between them for a 95 % probability (P < 0.05).
DISCUSSION
Our results were similar to those found by Golley et al. (1975) 
CONCLUSIONS
The study reveals that this six-year rainforest restoration experiment does not have a relation between production of forest litter and tree species richness at this stage of the experiment. It may represent that further when the forest restoration gets older there are more chances to obtain a difference in annual litterfall among treatments. Probably, the tree species richness will play an effective role on litterfall production, when forest becomes more mature. 
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